ABSTRACT -Background -Irritable bowel syndrome (IBS) is one of the most common functional gastrointestinal disorders with chronic abdominal pain and altered bowel habit without any organic reason. Sleep disorders may be associated to IBS. Objective -We aimed to assess sleep disturbances and depression-anxiety-stress in IBS patients. Methods -In this analytical cross sectional study from November 2013 to May 2014, A total of 123 IBS patients were recruited by simple random sampling. IBS was diagnosed using ROME-III criteria. Demographic and basic data were driven from all patients then Pittsburg Sleep Quality Index questionnaire was utilized to estimate sleep quality and DASS (depression anxiety stress scale) questionnaire was filled out for depression, anxiety and stress. 
INTRODUCTION
Psychological disorders have an important role in many diseases like irritable bowel syndrome (IBS), widely involving individuals with any ethnicity and gender (5%-20% of general populations) (2, 30) . It is often associated with other disorders, hence, the patient may have to undergo expensive tests and treatments, as a result the disease also compels burden to societies. On the other hand, IBS influence on patients' quality of life (7, 17, 23, 28, 31) . IBS is one of the most functional gastrointestinal disorders manifesting with cramping abdominal pain, discomfort and also defecation disorders (constipation and/or diarrhea)15 (15) . Onset of IBS is more likely to occur as a post infection disease or stressful life event, but other etiological factors are still unknown (6, 29) . Sleep disturbances is a common complaint in IBS patients causing some psychological disorders including neurosis, anxiety, and depression that are more prevalent in IBS patients correlated with sleep quality (3,4,8,14,16,18,26,28,) . High prevalence of sleep disturbances has been observed among IBS patients (9, 24, 27, 32) , a remarkable increase in rapid-eye-movement (REM) sleep is the only unusual pattern demonstrated in the patients (11, 25) . Assessing sleep quality associated with the mentioned psychological disorders in IBS patients has been investigated in few
Assessing the sleep quality and depression-anxiety-stress in irritable bowel syndrome patients studies (20, 24) , but the results are controversial whether poor sleep quality related to the underlying mood disturbances in IBS patients (5, 10) . The present study discuss existence of the association in the patients using the Pittsburgh Sleep Quality Index (PSQI) (19) and depression anxiety stress scale (DASS) (1) which Persian versions has been adapted and confirmed. Moreover, the severity of IBS, the obtained scores, and demographic features are also analyzed to explore interactions.
METHODS
A cross sectional study was carried out between November 2013 to May 2014. A total of 123 proved IBS patients (Rome III criteria) were recruited by convenience sampling from an academic hospital clinic and two private clinics. During the time of study all IBS patients were asked to fill DASS and PSQI Questionnaires, having taken informed consent.
Two trained nurses interviewed the participants about demographic features and explain instruction of the questionnaires. Then, depression, anxiety, stress and sleep quality information was collect via the self-administered questionnaire of DASS and PSQI.
PSQI has 19 questions and seven components including sleep quality, sleep latency, sleep duration, habitual sleep efficiency, and sleep disturbances, use of sleep medication, and daytime dysfunction over the last months. Poor sleep quality defined as score less than 5 globally while the total score is 21. PSQI was translated to Persian and it was reported suitable questioner in Iranian population with acceptable validity and reliability (3, 19) . The other one, DASS, composed of 42 questions to evaluate depression, anxiety and stress (1) . Patients those had gastrointestinal symptoms were examined by a gastroenterologist. Proven diagnosis of IBS using ROME-III criteria was necessary. Patients with comorbidity of a psychiatric disorder or organic bowel disease and incomplete questionnaires were excluded.
Statistical analysis
Univariate logistic regression applied for evaluating the association between independent variables and sleep quality. Multivariate logistic regression was used to evaluate simultaneous effect of these variables on sleep quality. In another analysis depression, anxiety and stress divided into four severity grades to compare groups. Pvalue 0.05 was considered as statistical significance.
RESULTS
One hundred and twenty-three IBS patients were assessed. The mean age was 29.7±9.8 and 39% was male. About 10% of cases had a background disease. Moreover, about 38% of patients were constipation dominant, 42.3% were diarrhea dominant and 19.5% suffered from mixed type (constipation-diarrhea). The majority of IBS patients had depression anxiety and stress (Table 1). Classification of DASS scores by its guideline showed that of 123 IBS patients, 70.72% had depression, 75.63% had anxiety, and 78.86% had stress.
Moreover, severity of depression, anxiety, and stress in poor sleepers was extremely more than good sleepers (Table 2, Figure  1-3) . Totally, seventy-six cases (61.8%) of IBS patients had poor sleep quality. 
FIGURE 2. Severity of Anxiety by quality of sleep
The sleep quality score in our patients ranged from 1 to 17 with the mean of 7.2±3.5. Twenty-eight (22.7%) were poor sleepers. There was no correlation between PSQI and type of IBS (r=0.038,
P=0.674).
Simultaneously employing predictors demonstrate that gender, background disease, and type of IBS did not statistically significant. On the other hand, depression (P=0.034, OR=2.35), anxiety (P=0.011, OR=3.022), and stress (P=0.029, OR=2.77) were significantly effect on sleep quality in poor sleepers.
DISCUSSION
Along with the aim of the study to assess sleep quality by utilizing depression, anxiety, and stress in IBS patients, majority of IBS patients suffered from poor sleep quality which fairly associated with the psychological conditions.
Poor sleep quality has been demonstrated in IBS patients; a Turkish studies has indicated that 36% of IBS patients were poor sleepers in compare with healthy volunteers (18%) using PSQI (33) . However, the present study does not compare IBS patients with other groups, our participants were also 61.8% poor sleepers.
In Iranian population, the prevalence of anxiety and depression has been estimated, 35% and 16%, respectively, using general health questionnaire (GHQ-28) (18) . Another study estimated the prevalence of anxiety and depression in a local Iranian population were 20.8 and 21% (22) . Frequency of mood and anxiety disorders in IBS patients evaluated in several studies and Frequency of 5%-15% for depression and 16%-19% for Anxiety have been reported (12, 21) . These values of depression and anxiety are significantly more than general population (2, 12, 13) . While, using PSQI in IBS patients, the present study, have been dramatically calculated depression (71%), anxiety (76%), and stress (79%). Discrepancy might be because of type of questionnaire and data collection but we suggest doing more studies about this subject.
Direct association of IBS and emotional disorders such as anxiety, depression, and stress causing sleep disturbances has been a controversial issue, some studies have proved that sleep disturbances was totally independent from the bowel problems especially IBS (32) . Here, the results were confirmed the independency of IBS and sleep quality.
This study has some limitations. First, we didn't have control group. Second, we didn't investigate objective sleep quality because there is no sleep lab in our university.
CONCLUSION
Our results confirm few previous studies and indicated that IBS patients have poor sleep quality and it is independent from the other factors. So we must consider and treat this problem in IBS patients. And also we must pay attention to depression more than the other psychological disorders in these patients because it can worsen sleep quality.
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